Effects of amylin on glucose metabolism and glycogenolysis in vivo and in vitro.
The effects of amylin on glucose metabolism and glycogenolysis were examined in vivo and in vitro. Eighteen-hour-fasted rats were infused with 5 nmol.kg-1.min-1 amylin and [3-3H]glucose for 120 min. Blood glucose levels increased an average of 45% during the infusion. Glucose turnover measurements indicated that the overall rate of glucose appearance (Ra) did not change, but the metabolic clearance rate of glucose was decreased by 42%. Samples of liver, gastrocnemius, and soleus muscles were freeze-clamped at the end of the infusion period and analyzed for glycogen and glucose 6-phosphate levels. Glycogen levels were decreased in all tissue samples, whereas glucose 6-phosphate was elevated in gastrocnemius and soleus muscles. Isolated soleus muscles were incubated in vitro with 200 microU/ml of insulin and 1, 10, or 100 nM amylin. Amylin treatment had no effect on 3-O-methyl-D-glucose transport; however, 2-deoxy-D-glucose uptake was inhibited by 33 or 48% at 10 or 100 nM amylin, respectively. Glycogen levels were also decreased after treatment with 10 and 100 nM amylin. Glucose 6-phosphate levels were not affected by amylin treatment in the presence of insulin but were increased nearly twofold in its absence. The data suggest that amylin stimulates glycogenolysis and inhibits glucose uptake both in vivo and in vitro and that the inhibition of glucose uptake is due to inhibition of glucose phosphorylation (i.e., hexokinase).